. The advantage of using hCMEC/D3 cells for the present experiments is that they model the human BBB, express a number of properties of the in situ BBB, maintain those properties reliably over several passage numbers, and mimic the changes in permeability across the BBB that occur in situ in response to leucocytes and inflammatory cytokines 3 . The doxycycline-inducible Pgp-EGFP expressing hCMEC/D3 cells (hCMEC/D3-MDR1-EGFP) used in the present experiments were previously generated by our laboratory as described before 4 . hCMEC/D3 cells (passages 15-28) were cultured in 100 mm culture dishes coated with collagen type I (100 µg/mL; Gibco/Life Technologies, Carlsbad, CA, USA). For a heterogeneous BBB phenotype, hCMEC/D3 wildtype (WT) cells (8x10 5 ) were cocultured to equal amounts with hCMEC/D3-MDR1-EGFP cells (8x10 5 ) as described recently 5 . Cells were maintained in endothelial cell basal medium-2 (EBM-2, Lonza, Cologne, Germany) supplemented with 5% fetal calf serum (FCS, PAA Laboratories, Cölbe, Germany), 1% penicillin (100 U/mL), streptomycin (100 µg/mL) (Invitrogen, Karlsruhe, Germany), 1.4 µM hydrocortisone (Sigma-Aldrich, Munich, Germany), 5µg/mL ascorbic acid (Sigma-Aldrich), 1% lipid concentrate (Invitrogen), 10 mM HEPES (Invitrogen) and 1 mg/mL basic FGF (Sigma-Aldrich). Pgp-EGFP expression was induced by culturing cells in growth medium supplemented with 1 µg/mL doxycycline (Biochrom, Berlin, Germany). As previously The human promyelocytic leukemia cell line HL-60 was maintained as suspension culture in RPMI 1640 medium (PAA, Freiburg, Germany) supplemented with 10% FCS and 1% penicillin/streptomycin. A neutrophil-like phenotype of HL-60 cells was induced by a treatment with 1.25% DMSO for 3 days without medium change. All cells were maintained at 37°C and 5% CO 2 by serial passaging. Experiments were performed one day post-confluency if not differently indicated.
Primary cultures of porcine brain capillary endothelial cells
Primary porcine brain capillary endothelial cells (pBCECs) were isolated as described earlier 6 , with slight modifications. In brief, fresh porcine brain hemispheres from Sus scrofa domestica (domestic pig) were kindly provided by the local slaughterhouse in Gleidingen, Hannover, Germany and stored on ice for transport. First, meninges and large blood vessels were removed from the cerebral cortex under sterile conditions. After roughly separating white from gray matter, the gray matter was minced and sequentially treated with digestion enzymes, density gradient centrifugation, filtration and erythrocyte lysing as described earlier 6 . Purified pBCECs were seeded on collagen IV-coated (Sigma-Aldrich) glass coverslips in 24-well plates or in 100 mm culture dishes at 37°C and 5% CO 2 in a density of For phase-contrast micrographs, pBCECs (or hCMEC/D3) were cultured in 100 mm culture dishes until 1-2 days post-confluency as described before. To assess cell morphology, the cell cultures were analyzed using an inverted fluorescence microscope (Olympus IX-70, Hamburg, Germany) with 10x magnification. Barrier body quantification was done by counting cells and barrier bodies in 25 randomly captured fluorescent micrographs of different pBCEC cultures treated with either doxorubicin (n=14) or EFIG-AM (n=11).
Isolation and characterization of human blood-derived neutrophils
Human neutrophils were isolated from whole blood, freshly drawn from healthy donors by venipuncture (n = 6; 3 males and 3 females; age range 26 to 40 years). Blood was obtained in agreement with the local ethical board. The neutrophil isolation was performed by density gradient centrifugation at 500 x g using PolymorphPrep (Axis-Shield, Oslo, Norway) as described previously 7 . Isolated human neutrophils were finally suspended in RPMI 1640 5 medium. Cell count of viable neutrophils was performed after trypan blue staining in a Neubauer chamber. The cell count was adjusted to 2x10 7 neutrophils/mL. High purity of neutrophils was confirmed by analysis with neutrophil specific markers and flow cytometry.
After isolation, neutrophils were directly used for experiments.
Isolation and purification of porcine blood-derived neutrophils
Blood collection from healthy piglets was approved by the authors' institutional review board (LAVES) and registered under no. 33.9-42502-05-18A302. Purification of porcine neutrophils was conducted from heparinized blood as previously described with Ficoll Hypaque 1077 (Biochrom, Berlin, Germany) and hypotonic lysis of erythrocytes 8 . After isolation, neutrophils were directly used for experiments with pBCECs.
Fluorescent labeling of neutrophils for confocal microscopy
Human neutrophils were labeled by nuclear staining with 5 mM bisbenzimide H (Hoechst 33342) (Sigma-Aldrich) diluted in phenol red free Opti-MEM medium for 5 min at 37°C. Alternatively neutrophils were labeled by Cell Proliferation Dye eFluor670 (eBioscience, Frankfurt, Germany) which binds to any cellular protein, containing primary amines. eFluor670 was applied as recommended by the manufacturer. Fluorescent labeled neutrophils were maintained in Opti-MEM medium at 37°C.
Western blot analysis
Brain capillary endothelial cells were solubilized on ice in a buffer containing 25 mM Tris-HCL pH 8, 50 mM NaCl, 0.5% (w/v) sodium deoxycholate (DOC) and 0.5% (w/v) Triton X-100, supplemented with complete protease inhibitor (Roche, Mannheim, Germany) (referred to as lysis buffer). Protein concentration of whole cell extracts was measured using the Pierce BCA Protein Assay Kit (Thermo Fisher Scientific, Bonn, Germany) according to the 6 manufacturer's protocol and equal amounts of total protein were either resolved on 12% polyacrylamide gels for caspase-3 or on 8% gels for Pgp detection. Proteins were transferred to PVDF membranes that were subsequently immunostained using an anti-caspase-3 antibody 
Confocal fluorescence microscopy
For confocal microscopy, hCMEC/D3 or pBCECs were seeded on collagen-coated glass coverslips inserted to cell culture dishes and either fixed and immunostained or used for live cell imaging. Prior to fixation cells were treated with EFIG-AM or doxorubicin as described above and washed with PBS. Fixation was performed with 4% paraformaldehyde (PFA) in PBS for 30 min at RT, followed by permeabilization with 0.2% Triton X-100 in PBS for 30 min at RT. As indicated, some samples were fixed with aceton-methanol . All experiments were performed with appropriate controls ± treatment and microscopic settings (e.g. gain) were adjusted to respective negative controls to exclude background fluorescence. If applicable, brightness and contrast adjustments as well as cropping of images to draw attention to objects of interest in an image were performed. In case the signal intensity was increased, a linear enhancement was applied to the whole file. In all images no non-linear changes were made. Acquisition of images to be compared (± treatment) was performed with identical conditions (see Table S1 ). Additionally, images for quantification were randomly captured to reduce observers' bias. To correctly represent the variability within a sample, representative images were captured after screening an entire specimen. When treated with Pgp substrates, cells all over the sample showed barrier body formation in contrast to untreated controls (no barrier body formation). To correctly reflect the sample appearance, 5 to 25 images were acquired (see details in text and figure legends). 9 In order to gain insights into the spatial localization of barrier bodies the EFIG-AM treated hCMEC/D3 cocultures were analyzed by three dimensional (3D) reconstructions. The 3D images were obtained from a maximum projection image, which was in turn created from a zstack of 40 serial optical sections through the sample. The step size (micrometer increasement) was set to 0.42 µm. In total, a stack of 16.8 µm was analyzed. In a depth coding reconstruction of the confocal z-stack focal planes (z-height) were assigned to a color code ranging from blue (0 µm in the stack) to red (16 µm in the stack). Leica Application Suite (LASX, version 1.9.0.13747) was used for 3D reconstructions of the data stack and depth coding analysis.
3D reconstruction and depth coding

Scanning electron microscopy
The hCMEC/D3 cocultures or pBCECs were seeded on collagen coated coverslips in 24-well 
Dot blotting
Pgp/EFIG positive vesicles isolated by differential centrifugation and FACS were further 12 characterized by dot blot assay for LAMP-2, Pgp, Rho A, flotillin-2 and actin. As described above, LAMP-2 was used as a lysosomal marker; Rho A was shown to be involved in vesicle shedding at the cellular outer plasma membrane 10 and lipid rafts are described to be present in extracellular vesicle biogenesis 11 . Isolated vesicles were solubilized in the lysis buffer described above and 2 µg of the lysate was applied to a nitrocellulose membrane (Whatman, Dassel, Germany). Membranes were blocked with 5% milk in PBS-T for 1 h. After blocking, membranes were incubated with primary antibodies anti-Pgp (C219; #SIG-38710; Signet 
Data availability
The datasets generated during and/or analyzed during the current study are available from the corresponding author on reasonable request. The neutrophil highlighted by arrow 1 is shown as detailed view in Fig. 7 . Neutrophil extend pseudopods towards surface of hCMEC/D3 cell likely scanning for target antigens (arrow 2).
